Survey, design evaporator heat exchanger is an absorption chiller cycle. To cooling air to a four-cylinder diesel engine medium, at full load at different speeds to increase the useful power output. Heat can be recycled to cooling air to the engine, by the absorption chiller, cooling to be converted. By reducing the engine inlet air temperature by evaporating, at full load, increased air density. And consequently more engine volumetric efficiency. As a result, the effective power output increases. In this study, the design of the structure of the evaporator, Solid Works was done by software. And the relationship between formulas and equations of heat transfer in the MATLAB code and the output results is provided in this article.
Introduction
In this study, the performance of the heat exchanger shell -tube evaporator is used to design. Geometry calculations evaporator, which is considered to be in a range of sizes are reasonable. And in the applicable building and the space limitations, there was not a problem. Evaporator in a heat exchanger shell -tube is considered. In the case of evaporators, air passes from the compressor and the evaporator tubes, a mixture of saturated ammonia flows. Exhaust air from the compressor, with a high temperature and pressure. So through the shell evaporator, thermal energy to the mixture of ammonia saturated and cooled. On the other hand, a mixture of saturated ammonia in the evaporator tubes, thermal energy from the air entering the evaporator. And it was converted to ammonia. The fluid flows in the shell and tube evaporators, parallel. It is intended as a cylindrical shell evaporator. The evaporator tubes, radically and symmetrically were placed inside the shell.
In Tables 1 to 4 , properties of air entering the evaporator (air outlet of the compressor) in a different period in the case of diesel engines operating under full load is given. Evaporators for thermal analysis and measuring the properties were used. Properties introduced the diesel engine in the cycle absorption chiller
Choice of four-cylinder diesel engine, a diesel motors are heavy. In some of the trucks and also in some industries, is used.
Geometry of four-cylinder diesel engine is given in Table 5 . The absorption chiller discussed in this review, liquid ammonia as the refrigerant and water as the absorbent fluid is considered. Ammonia emitted from the condenser is cooled to liquid form. Ammonia fluid passes through a pressure breaker valve, a low pressure liquid ammonia conversion. And push it to the evaporator pressure will work. Entrance of the evaporator, liquid ammonia pressure is low and the engine air intake. So that ammonia as liquid cooling and air to the engine, as the fluid is considered. The hot air entering the engine, passes through the evaporator is cooled by ammonia and then cooled to a certain temperature into the engine. After the temperature inside the evaporator liquid ammonia is converted to ammonia. And then enter the adsorbent chamber. The evaporator, a shell and tube heat exchanger can be considered. So that a mixture of saturated ammonia in the pipes flowing. And the shell, the air passes. The adsorbent chamber, ammonia and water solution and dilute ammonia cooled, mixed with each other. And thus concentrated solution of water and ammonia is created. Concentrated solution of ammonia and cold pressure water by a pump to push the generator is working. And the path before entering the generator, pre-heated. The pre-heated water and concentrated ammonia go into the generator. Hot fluid inside the generator, the engine exhausts gases. And a solution of water and ammonia in www.ccsenet.org/mas Modern Applied Science Vol. 9, No. 13; 2015 the generator, thermal energy from the engine exhaust gases. As a result, the amount of ammonia gas to be converted. And a mixture of water and ammonia are separated.
Diluted ammonia solution and hot water, leave the generator through a heat exchanger. To preheat the hot and dense mixture of water and ammonia is used as the input to the generator. And hot steams to the condenser exhaust gas temperature ammonia after the move. And so, the cycle is completed. The temperature of the exhaust gases, after leaving the generator is reduced and transferred to the environment.
Engine exhaust gases due to soot particles, causing plenty of deposits into the generator. Thus, the exhaust gas before entering the generator, through a cyclone passed. Exhaust gas flow within the cyclone, so that the soot particles deposited in the cyclone. Generator exhaust gas outlet pipe into the cyclone 4 and 3. [This reduces the amount of sediment in the pipes leading to the gas generator.
Figure 1. Schematic of absorption chiller cycle and diesel engines
The mass flow rate of water and ammonia absorption chiller cycle, at different engine speeds, has been different. So that a flow rate regulator, in order to create the desired mass flow rate used in each round.
Graph of water and ammonia flow rate changes, the different engine speeds shown in the following figure. Vol. 9, No. 13; 2015 temperature for the ammonia does not occur while the temperature of the water inside the generator is increased, on the other hand the exhaust gas temperature as the fluid is intended to reduce will.
The temperature of the incoming water and ammonia generator is. Saturation temperature of the water is greater than the pressure generator so water does not evaporate inside the generator.
Analysis of Temperature and Pressure Evaporator
Ammonia output from the expansion valve is saturated in mixed mode, the remaining liquid ammonia enters the evaporator and the mixture is evaporated in the evaporator. Ammonia, when entering the evaporator temperature and pressure of 71.7 kPa on the mixture is saturated.
A mixture of saturated ammonia in the evaporator, the constant pressure heat from the gas inlet to the engine and therefore the ammonia is evaporated in the evaporator outlet. In the evaporator outlet, ammonia in the form of saturated steam at a temperature and pressure is 71.7 kPa. The amount of heat absorbed by liquid ammonia to evaporate within the evaporator, the equation (1) is obtained:
Average thermal capacity constant pressure, air flow through the evaporator shell, according to the following equation to be determined:
Thermal capacity constant pressure of air entering the evaporator (air output of the compressor motor), and the constant pressure heat capacity of the evaporator outlet air is.
A view of the air inlet and outlet sections of the evaporator shell, in Figure 3 , is shown. Since the air naturally contains some moisture (water vapor) is. If the temperature of the exhaust air from the evaporator to cool the evaporator, which is less than the water vapor in the air, the temperature has decreased. And thrush appears. In this case, the heat lost by moisture in the air, we have:
The amount of moisture in the air to consider: = 0.7 (6) Mass of moisture in the air, in the form of equation (7) is obtained:
The moisture in the air mass flow rate, according to equation (8) 
Heat lost by air to reduce the temperature, the equation appears:
Therefore, the temperature of the exhaust air from the evaporator, thus obtained:
To evaluate the level of heat transfer in the evaporator
The number of tubes in the evaporator is 8 and the symmetrical length of pipe within the evaporator to consider 7 cm. And the vertical pipes in the evaporator with the blade length of 28.6 cm in size. The length of the main pipe within the evaporator, 28.6 cm is considered.
The length of the top tube evaporators, internal diameter is 4 cm and 20 cm to be. The total length of the evaporator tubes, 42.6 cm can be achieved. The thickness of the evaporator tubes, 0.00338 inches, the outer diameter of the pipe inner diameter of 0.0334 inches and 0.0266 inches, will be considered.
Sex in the evaporator tubes, aluminum is selected. Because it is lighter and has less weight. As well as aluminum, in the range of operating temperature evaporators, heat resistance is necessary. Therefore, the thermal conductivity of the evaporator tubes is:
Effective area of the evaporator heat transfer, is obtained from the following equation:
Above equation, the number of the evaporator tubes, outer diameter and tube evaporator, overall length of pipe is inside the evaporator.
With the result, the evaporator heat transfer coefficient, thermodynamic point of view as regards (13), is calculated:
Assessing the overall coefficient of heat transfer in the evaporator Ammonia within the evaporator, the mixed flow temperature is saturated. Properties ammonia evaporator inlet, is at saturation mixing properties. And its properties at the evaporator outlet, the properties of ammonia vapor are at.
Specific volume of ammonia, when mixed saturation temperature, in accordance with the following information: 
Average volume for ammonia within the evaporator, the equation (19) 
The average density of ammonia, is:
Cross section passing through the evaporator tube in accordance with the following formula is obtained:
The ammonia flow rate through the evaporator tubes, the following formula is set:
Viscosity coefficient of liquid ammonia saturation, the temperature is equal to: 
So that Filouninko factor, according to the following equation, is obtained:
If ammonia flow through the evaporator tubes, other conditions as follows, is true:
Under the conditions mentioned, Nusselt relationship will follow.
So that the viscosity coefficient of ammonia at the inner wall of the evaporator tubes is:
= 280.82 × 10 ( . ) (42) Thermal conductivity of saturated liquid ammonia at a temperature equal to:
Ammonia vapor temperature and thermal conductivity, is equivalent to:
Therefore, the thermal conductivity of saturated ammonia mixture at the entrance of the evaporator, by equation (45) is obtained:
Thermal conductivity of ammonia in the evaporator outlet, is:
Therefore, the thermal conductivity of the fluid average ammonia within the evaporator, obtained as follows:
Thus, the thermal conductivity convective flow of ammonia within the evaporator, according to equation (48), is determined:
Video of the evaporator tubes, which passes through the ammonia, is shown in Figure 4 . Such a cross-section of the evaporator shell is obtained:
And the evaporator shell, the result will be:
Evaporator input cross section is calculated as:
Thus, the cross-section of the evaporator shell gas flows at the inlet to the engine, according to equation (52) The shell of the evaporator, also determined according to the following equation:
The hydraulic diameter of the evaporator shell, according to the following equation:
By calculating the diameter hydraulic, hydraulic cross-section of the evaporator shell, characterized as follows:
To calculate the average density of the air inside the evaporator shell, we use the following equation: Vol. 9, No. 13; 2015 130 Then, according to the following formula, the speed of air in the shell can be achieved:
The viscosity index of the average airflow through the evaporator shell, the equation (58), is determined:
Thus, the Reynolds number flow into the evaporator, it is obtained:
Prantel number of air flow through the evaporator shell, according to the following equation is obtained:
Nusselt, for air flow through the evaporator shell (going on a bundle), the following equation is calculated:
In relation to the above parameters, Prantel number of air at the evaporator shell wall, the phase change temperature is ammonia. Quantity, the correction factor is high in relation to its value on the graph, is 0.75.
Thermal conductivity mean airflow through the evaporator shell, according to equation (62) is obtained:
The displacement of air within the shell of the evaporator heat transfer coefficient, the equation (63), the result will be:
Due to the fact that, within the evaporator finned tube is intended, the coefficient of efficiency of the blades is considered as follows:
Thus, the overall coefficient of heat transfer in the evaporator, the relationship will be determined by:
So that( ) the top of the coefficient is about to come true and it is considered to be 0.7.
Results
In this section results in the reduction of the engine inlet air temperature by evaporating, at full load engine performance is presented.
In Fig. 6, 7 and 8, respectively, temperature and density of the air mass by the evaporator and the mass density of air entering the engine cooling preoperative period and various motor shows:
www.ccsenet.org/mas Modern Applied Science Vol. 9, No. 13; 2015 131 Figure 6. outlet air temperature of the evaporator at the various speeds at full load Figure 7 . The density of air entering the engine cooling period before full load According to Figure 7 , 3000 air density is highest. And changes in the density of air entering the engine at different speeds, depending on temperature and air pressure input. The cooling air density will be increased in each round. The result of the comparison of Figures 7 and 8 together, the result will be. So that by increasing the density of the air, the volumetric efficiency of the engine and thus more useful power output of the engine will increase.
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